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ABSTRACT

This paperdiscussessomeramificationsof usingherbicidesin placeof prescriptionfire on southernpine
plantations.The historic role offire in theSouthandits useby industria]forestersis briefly recounted.Reasonsare
given for theshift by industry,from leadersin advocatingandusingprescriptionfire to its almosttotal
replacementby herbicidesin plantationmanagementduringthepastseveraldecades.The 1998Floridawildfires
areusedto examinethe dependenceof thetimberlosson stand-tendingtreatmentsandon theelapsedtimesince
application.We suggestindustry reconsiderits decisionto excludeprescribedfire in plantationmanagement.Not
becauseit is anecessarysilvicultural treatment,but as insuranceagainstplantationlossandbecauseit will make
nearbyresidentsfeel moresecureaboutthe safetyof theirpropertyduringfuturewildfires.

INTRODUCTION

The 4 major southernpinespecies(loblolly, longleaf,shortleaf,andslash)arepyrogenic. Theyevolvedundera
regimeof chronicfire anddevelopedadaptationsthatfavor them overbroadleafplant species.Fire frequency
varied,asdid intensity.Dependingupon moistureconditionsatthe timeof thefire, all butthewettestanddriest
sitesburnedseveraltimesa decadewith low- to medium-intensityfires. This fire regimerecyclednutrientsand
top-killed invadinghardwoods,It consumedaccumulatedpineneedlesandunderstoryherbs.The resultwasa
species-richherbaceousgroundcoverthatfacilitatedfire spreadtherebystrengtheningthisfeedbackloop.

In theabsenceof fire, a densewoodyunderstoryrapidly forms (within 3 to 4 yearson mesicsites). The herbaceous
plantcomponentis shadedout by the rankgrowthof hardwoodsandflammableshrubswhich, alongwith the
developingduff layer,preventpineregeneration.Forthefirst decadeor two, potentialfire intensityincreaseswith
eachpassingyearuntil equilibriumis approachedbetweendeadfuel accumulationand-decomposition.Moreover,
theincreasingneedledrapeandstatureof volatile understoryshrubssuchas palmetto,gallberryandwax-myrtle
providea dangerousfuel complexthat actsasaladderto bring flamesandheatinto overstorypinecrowns. If the
inevitablewildfires areall suppressed,hardwoodswill eventuallytakeoverasthe pineoverstorydiesof old age,or
from lightningstrikesandassociatedinsectinfestations.

PRESCRIBEDFIRE HiSTORY

WhenEuropeancolonistsarrived in thesouthernUnited Statesmore~thanA~erituries-ago,theyquickly adoptedthe
Native Americanpracticeof usingfire to: keeptheforestopen,reducepests,promotefruiting of desiredplants,
andimprovegame-specieshabitat.In addition,thecolonistsusedfire to increasetheamountandpalatabilityof
foragefor thecattlethey hadbroughtwith them.By thebeginningof the twentiethcentury,mostareaswere
burnedatleastevery I to 2 years.primarily to protectturpentineorchardsfrom wildfire, to facilitate hunting,and
to “green up” the nativerange. Only longleafregenerationcould surviveundersuchafire regime,but feral hogs
uprootedmost longleafseedlingsto dineon thestarchytaproot.Thus,as thevirgin forestswereharvested,sites
remaineddevoidof trees.Thentheboleweevil, coupledwith thedepressionof the 1930’sresultedin widespread
agriculturalabandonment.Real estatepricescrashedandmany landswereforfeitedfor non-paymentoftaxes.At
thesametime, however,stateswere implementingthefederally mandatedpolicy offire exclusionandpassing
fencelaws. Becausethe Southis blessedwith warm temperaturesandabundantrain, theendresultwas thatmuch
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of this acreagereturnedto pine,especiallyloblolly andslashwhichseededin fromtheir wetter refugia.Thesetwo
specieswere alsowidely plantedto arresterosionundervariousgovernmentprogramssuchasthe Civilian
ConservationCorps.

Thewood industiyrecognizedthisopportunityandbeganan~exteusiveland-buyingprogram.With thesharp
increasein demandfor southernpineproductsafterWord WarII, theseactivitiesintensified.Thehardwood
encroachmentproblemremainedhowever,althoughit took longerto manifestitself on abandonedagricultural
lands.As industry investedmoremoney,lossesto wildfire andcompetitionfrom understorybrushandhardwoods
receivedmoreattention. Thefallacyof completefire exclusionwasrecognizedby mostsouiii~rnstatesandthe
lawschangedto allow theuseof intentional fire, particuiarlyto reducethebuildupof hazardousfuel loads.
Industrialforestersembracedits usefor thispurpose,aswell asto control hardwoodencroachmentintopine
stands.Industrial useof prescriptionfire peakedin the nineteenseventieswhenindustryaccountedforasignificant
shareof theroughly2+ million hectaresof forestlandtreatedeachyearin theSouth.

Dormant-seasonbackfireswerethetreatmentof choiceandwereextensivelyusedforhazardreduction.Backing
fires, however,take muchlonger to executethanheadingor flanking fires. Furthennore,prescriptionburnsrequire
a narrowsetof weatherconditions,whichcannotbe accuratelyforecastmorethanafewdaysin advance.To
ensurestandsselectedfor burning in annualplansweretreated,previouslyscheduledtaskshadtobedelayedand
burninggiven top priority wheneveracceptableweatherconditionsmaterialized.As companiesconcentratedon
fiber productionfor pulpandpaper,they switchedto short-rotationplantationmanagement.Thisnecessitated
placingincreasedemphasison planning,asthe importanceof timelycompletionof scheduledtasksbecame
paramountto runningtheoperationatcloseto optimumefficiency. Keepingescalatinglaborandequipmentcosts
in checkrequiredmorecoordinationbetweentasks.Andconductingplannedburnswas oneof the mostdifficult
tasksto coordinateandcompletein atimely flishion becauseof its dependenceuponthe weather.With theadvent
of aerialignition, industrywasable to decreasetheper-acrecostof burningwhile dramaticallyincreasingthe
acreagetreatedin agivenday; Thisgreatly reducedthenumberof daysburning impactedotherscheduledtasks.

Firewasalsousedbetweenrotations,often in conjunctionwith heavyequipmentto disposeoflogging debrisand
preparesitesfor reforestation.If theseburnswerenot conductedwhenplanned,plantinghadto bedelayedfor a
yeartherebythrowingthe overall managementplanoff schedule.Land lying fallow doesnot makemoneyfor
shareholders.Opportunitiesto shortenrotationsandreduceoverallcostswereseized.In fact,considerableeffort
wasdevotedto developingunproved/alternativestand-tendingpracticessuchasherbicidesandfertilization.

As stateagenciesbecamemoreproficientat detectingandsuppressingwildflres, companiesreliedmoreon the
statesforsuppression,andin manycasesdid not replaceexpensivefire-fighting equipmentAs rotation age
continuedto drop, therisk of chancewildflres alsodecreased,althoughthevalueof thecropatrisk increased.

ThE SHIFT TO HERBICIDES

PulpandPapercompanieshavelongworkedwith chemicalmanufacturesto perfecttheuseof herbicidesfor the
controlof unwantedplantspecies.Earlyon, herbicideshadabadreputationfrom anenvironmentalstandpoint
becauseofsomemistakesin application,effectson non-targetspecies,publicationof thebookSilentSpring,and
from the ramificationsof their usein Viet Nam. Theynone-the-lesslargely replacedtheuseof heavyequipment
for sitepreparation,often in conjunctionwith prescribedfire, the combinationbeingcalled “brownandburn”.
Overtheyearsimprovementsin their specificity, safetyandapplication,alongwith strict regulationhaspropelled
them to the tool of choicefor vegetationcontrol.Theircostperacreis, however,about10 timesthatof prescription
fire, theyactuallyincreasefire hazardfor ayearor two following application,andthey do not reducebuildupof the
forestfloor. So why haveherbicidesreplacedfire?

Majorconstraintsto theuseof fire includeits unpredictability;theeffectsof fire on recentlyfertilizedstands;
compliancewith internal, local, stateandfederalguidelinesandstatutes;andthespecterof litigation. Thecorrect
applicationof fire requiresskill andextensivetraining,but is still as muchanartasit is science.Althoughthe
ability to predictfire behaviorgrowswith experience,regulatingtherateof combustionis acomplexprocesswhere
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smalldifferencescanhavemajorrepercussions.Ignoringor not beingawareof achangeinjustoneof thescoresof
burnparameters,amistakein executionof theburn,or unexpectedsuddenchangesin theweathercanall rapidly
compromisethesafetyof personnel.Furthermore,anyfire canescapefrom its plannedboundarieswithpotentially
devastatingresultsto both peopleandthe resource.Slight miscalculationswhenconductingaburncanalsoresult
in on-siteresourcedamage.For example,Theuseof aerial ignition resultsin mostofthe areatreated,beingburned
by headingandflankingfires. Suchfires tendto havehigherfireline-intensitiesthanbackingfiresandarethus
more likely to resultin crown scorchwhich reducestreegrowth; themorefoliagescorched,thegreaterthegrowth
loss.Somecrown-scorchis associatedwith virtually everylargeburn becausetheygenerally~ncompassawide
variety of micrositesandfuel conditions.

Numerousstudieshaveaddressedthe effectsof fire on nutrientcycling. Although somenitrogenisvolatilizedin
thecombustionprocess,the amountof nitrogenavailablefor plantuptakeincreases,andtheoverall effectof
burningon sandysoilsof theAtlantic CoastalPlainappearsto bepositive 11. Nitrogenis generallylimiting on
thesesites,however,sofertilizer is oftenappliedto industrialplantationsayearor two aftercrownclosure.
Burning too soonafter fertilizing will result in substantialnitrogenvolatilizationnegatingmuchofthedesired
growtheffect. For thatreason,most companieswaitfive yearsafterapplyingfertilizerbeforeunderburning.As
rotation agedropscloserto 15 years,the useof fire after theapplicationof mid-rotationfertilizer becomesmore
problematic.On someownerships,prescriptionfire is not usedsimply becausethe chemicalprocessusedto make
certainproductscannottoleratechar.Theeasiestway to avoidanyproblemsis to not usefire.

Disposalof post-harvestdebrishasalsochanged.Thismaterialwastraditionallypushedinto windrowsand
burned.Pilingwas necessaryto ensurelarger-diametermaterialignited andwasconsumed,but thesewindrows
would often smolderfor weekscreatingsignificant nighttimesmokeproblems.As companiesplant their 3~ tree
cropon thesamesite, largercull materialis no longerpresent,andas smaller-diametermaterialsareutilized, there
is lessmaterialto disposeofbefore replanting,negatingtheneedfor piling.

Thesoutheastis alsoa retirementmecca.For example,about1,000peopleperweekhavebeenimmigratingto
Floridafor thepastseveraldecades,mostlyfrom theurbannorth.Manyof thesepeopleareretireeswith
respiratoryproblemsthatareaggravatedby wood smoke.Theyhavepushedtheurban-wildlandinterfacerightup
toindustrialplantationsin manyareas.Thesepeoplehavelost theirancestraltieswith fire, andhaveto be
educatedto thebenefitsof fire in fire-adaptedecosystems.They don’t like the inconvenienceof smokerelated
delays/detourson roadwaysandhavelittle tolerancefor the smell of smokein andaroundtheirhomesor ashin
theirswimmingpools. The populacein generalis alsobecomingmore litigatiousandthe woodindustiyis
perceivedashaving“deeppockets”. In all too manycases,companieshavebeensingledout andheldliable for
nighttimesmoke-relatedaccidentsin spiteof evidenceto thecontraiy,or in situationstheyhadno controlover
suchassuddenunforecastchangesin wind direction.

Anotherconstraintto usingfire is the effort requiredto planandexecuteprescriptionfireswithin the frameworkof
proliferatingstatutes,regulationsandguidelinesat all levelsof government,someof which canbeinconflict with
eachother(e.g.;theEndangeredSpeciesAct andTheCleanAir Act). Florida leadsthenation in thenumberof
hectaresburnedby prescription,typically treatingcloseto 800,000ayear.BecauseFlorida is truly fire country,all
33 countiesin North Floridaand 15 of the 26 in CentralFloridahavepassedordinancesstatingthattheuseof
prescriptionfire isa propertyownerright. But peopleandsmokedo not mix well. TheFloridaDivisionofForestry
thushasthe unenviabletaskof promotingandfacilitatingthe useof prescriptionfire, while atthe sametime
enforcingapplicablestatestatutesandregulations,andprotectingpublichealthandwelfare.To helpin this latter
regard,thestaterequiresadaily permit for all burnson forestlandsandwill turndownrequestsundersome
weatherandoperationalsituations.

Forestindustry hasfound usingherbicidesa valuablealternativewith advantagesoverfire. In thefirst placethe
aboveprescriptionfire relatedproblemsall disappear.Thewildfire problemstill exists(the southrecordsabout
50%of all wildfires in thecontiguousUS),but the averagewildfire size in thesouthisonly about2 hectares,due
mainlyto theeffectivenessof statefire control agencies.Ofcourseit is thedamagedoneandnot theacreage
burnedthatis important.Theuseof herbicidesin lieu ofprescribedburningdoespredisposeplantationsto higher
levelsofdamageduring extendeddroughtsbecausethe developingduff layer,andtherootswithin it areconsumed.
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At mostothertimes,however,moisturein theduff layerwill preventit from burningandthe reducedstatureof (lie
understorywill markedlyreduceflame lengthsandthusfireline-intensity. Intensity is, however,likely to be
increasedfrom thetimeof chemicalapplicationuntil thedeadstemsfall to theground. Thus theeffectof
herbicidetreatmenton fire behaviordependsupon thetimesinceapplicationanddeadfuel moistureconditionsat
thattime. Anotheradvantageof herbicidesis that theeffectsof any applicationproblemsare likely to remainon-
site minimizingpotential litigation, while the deleteriouseffectsfrom fire andsmokeoftenoccuroff-site.

THE 1998 FLORIDA WJILDFIRES

The wildfires that ravagedFloridaduring thesummerof 1998 were uncommonbut notunprecedentedandthey
will happenagain in thefuture. Severedroughtset the stageandheavylightning activity with little accompanying
rain providedthe ignition source. Over2,250wildfires burned202,000hectaresin the seven-weekperiod starting
June 1, about25%of thetotalon forestindustxy[and.JeffersonSmurfit, oneof thelargetimbercompaniesin the
area,lost lessthan5,000hectares,butthecostof thetimbercrop, sitepreparation,andreforestationof thesesites
will beapproximately6 million dollars. They spentan additional$300,000fighting thesefiresonboththeir own
andadjoining lands,noneof whichtheywill bereceivecompensationfor.

Onequestionthat hasbeenrepeatedlyaskedin thewakeof thesefires is whetherthe periodicuseof fire on
industry landswould havemadeadifference?An on-goingresearchstudyinvolving the authorswill provide
quantitativedetails,but basedon discussionswith firefighters,theanswerwill bemixed from asuppression
standpoint. Firefightersreferredto plantationswhereherbicideshadbeen.appliedwithin the lastyearor two as
“keroseneforests”becausethey’observedsubstantialincreasesin fireline-intensityas-firesentered-suchstands.On
theotherhand,firefightersnoticedreductionsin fireline-intensitywhereherbicidehadbeenappliedseveralyears
earlierbecauseof thedecreasedstatureof theunderstory.Firefightersdid reportseveralinstanceswheretheywere
able to makeprogresson the flanksof awildfire or forceit to veeroff in a newdirectionin standsthatwere
regularlyprescribedburned.But unlessanareahadbeenburnedwithin the lastyearor so,firefighterswere unable
to stop theheadon thosedayswith moresevereburningconditions.Thus,we doubtthe lack of prescriptionfire on
industry landsplayedasignificantrole in theextentof thesefires, althoughthe nu.mberof fire brandswouldhave
beenconsiderablyreduced.An analysisdoneon the OsceolaNationalForestin thelatefifties showedthat fires
weresignificantly largerwheretheageof theroughwasfive or moreyearsf2 I. I seeno reasonthatthe sametrend
should not hold truefor herbicide-treatedareasaswell.

The effectsoncrop treedamageare, however,anothermatter.On high fire-dangerdays,evenstandsthathadbeen
burnedwithin thepastyearsufferedappreciablecrown scorch,but on lower fire-dangerdays,crowndamagewas
considerablyless. We think the studymentionedabovewill showsubstantialdifferencesin direct treemortality
betweenstandstreatedwith herbicideandthosetreatedwith prescribedfire. Periodicfire keepsaduff layerfrom
developingwhile herbicideshave little effect.After 3 to 4 years,pinefeeder-rootsbegin to colonizethedeveloping
dufflayer, so thatanyfire that consumesan appreciableamountof this layerwill resultin rootmortality. Southern
pinesgenerallysurvivecompletedefoliationas long as thebudsare not damaged,but thesespeciesaresusceptible
to rootdamage. Although a substantialnumberof treeshaverefoliated,their futureis questionable.Bark beetle
populationstypically explodeafier suchcatastrophicfires (astheyare nowdoing~with-treemortality increasingin
standsstressedby both crown androotdamage.

PUBLIC ATTITUDE AND FIRE POLICY

As you can imagine,both thepublic, andfire managementprofessionalshavefocusedattentionon fire issuesinthe
wakeof theFloridawildfires. Peoplewhopreviouslyopposedtheuseof fire arenowbelievers,especiallythosewho
haveseenfirst-hand,thecontrastin wildfire damagebetweenhomeswhereadjacenthazardouswildiandfuels had
beenrecentlyreducedthroughtheuseof prescriptionfire andwherefuels hadbeenleft untreated.Manyof these
peoplenow mistakenlybelieveforestindustrycontributedsignificantlyto theAisaster-bynot usingprescribedfire
to reducethefuel buildupin their plantations.It’s ironic thatthecomplaintsandlitigation perta.iningioprescriberi
fires from thesesamepeoplewerecontributingfactorsin iridvstriesdecisionto-abandonthepractice.industryis
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damnedif they doanddamnedif theydon’t. Theproblemnowis thatpeoplethinkprescriptionfire canbeusedto
minimizethethreatof damagingwildfire in everysituation.Electedpoliticians,awareof thisinterest,areeagerto
showtheir electoratesthatthey are responsiveto this issue.Theyhaveworkedwith thestateDivision of Forestryto
introducelegislationfavorableto fire managementthatwill likely passthelegislaturethisspring.TheDivision
itself hasalsoproposedrule changesin its regulationsthatwill benefit certified prescribedburners.Perhapsthe
mostimportantis legislationto givecertifiedprescribedburnersmoreliability protectionwhenthey follow Best
ManagementPracticesbut unforeseencircumstancesbeyondtheir control result in abadoutcome.

At the nationallevel, changeshavebeenunderwayfor severalyears.Both theDepartmentsof Interiorand
Agricultureareaggressivelypromotingthe increaseduseof fire, andinstitutingchangesto facilitateits use.The
EnvironmentalProtectionAgency is in theprocessof issuingnew guidelinespertainingto particulatematterwhich
treat fire asanaturaloccurrenceandrecognizethatwearebetteroff intentionallyusingfire underselectedweather
conditionsratherthanleavingignition anddirectionof spreadupto chance.

Theperiodic intentionaluseof fire canhelpresourcemanagersmeetmanyobjectivesin fire-adaptedplant
communitiesfrom increasedbiodiversity to reducedfuel hazard.But thisby no meansimpliesthatfire shouldbe
usedon all ownershipsunderall situations.Intensivelymanagedsouthernpineplantationsarejustoneexample.
A strongcasecanbemadefor treatingsuchstandsasanagriculturalcrop. In fact theyaresometimescalledfiber
farms.And like othercrops,fire can destroythem.I believeit shouldbe left up to the ownerto decidewhethera
cropshouldbeprotectedfrom unwantedfire. If ownerschoosenot to, however,they mustalsoacceptthe
consequences.On someindustrial landsin centralFlorida, plantationsthatwereayearawayfrom beinglarge
enoughto salvagewere wipedout in 1985 andagainin 1998 becausequicksuppressionby thestate,ratherthan
fuel reductionwas reliedon to protectthe investment.Theonly practicalway to reducethe accumulationof
hazardousfuels is theuseof periodicfire. If governmentprovidesanatmosphereconducivetothejudicioususeof
fire, manymorelandowners,including industryarelikely to reconsiderits use. The useof fire in industrial
plantationswill not befor any silvicultural benefitbutas insuranceagainstlossof theplantationfrom wildfire.
Given thecurrentfavorablepublic attitudeabouttheuseof prescriptionfire for hazardreduction,nearby
landownerswould beless likely to blameindustryfor anypropertylossdueto wildfire.

If the woodindustry decidedto expandthe useof prescriptionfire on their lands,howwould thatimpactthe
presentsituation?Using northeastFlorida as anexample,thethreelargesttimbercompaniestogetherown more
than 162,000hectaresof plantedpinesover 14-yearsold. Assuminga4-yearburning interval(which is really too
long for aerial ignition)and20 daysof acceptableburningweatherduringthe dormantseasoneachyear, these
threeownershipsalonewouldburn2,025hectareson eachof the20 days. The severalnationalandstateforests,
stateparks,smallertimbercompaniesandmyriad of small nonindustrailforestlandownersin thevicinity would all
alsowant toburn on thesesamedays.Onecanenvisionthesmokeimpacts.

Fire managersareoptimistic regardingtheseemergingsignsof anoverall publicattitudemoreconduciveto the
useof fire. Theyhopeit lastsbut theyalsomusttakecarenot to oversellthebenefitsof prescriptionfire.
Regardlessof thelevel of prescribedfire use,therewill continueto bedamagingwildfires, andtheywill
occasionallybe on the scaleof the Floridawildflres of 1998,but damagewill be reducedon areasthatare
periodicallyburned.

SUMMARY

Southernpinesarefire-adapted.Humanshaveusedfire to achievenumerous<objectivesfor centuries.Industmy
advocatedandextensivelyusedfire on its landsforseveraldecades,especiallyto controlunwantedvegetation.
Becauseof numerousproblemsassociatedwith theuseof fire suchasthepotentialfor deleteriouseffectson-and
off- site, coupledwith improvementsin herbicidespecificityandsafety,southernpulpandpapercompanieshave
switchedto herbicidesto control broadleavedvegetation.Unlike prescribedfire, however,herbicideshavelittle
affect on thebuildupof deadfuels. Althoughtheaveragewildfire size is about2 hectaresin mostsouthernstates,
occasionaldrought-relatedfire episodesoccur, suchasthe 1998Floridawildflres. Thesefiresconsumelarge
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amountsof theforestfloor alongwith pinefeederrootsthat havecolonizedthe duff layer.Periodicuseof fire
preventsdevelopmentof adufflayer.Theresul is substantiallyrisk of increasedcrop-treemortality fromwildfires
in herbicide-treatedstandsas comparedto standstreatedwith prescriptionfire.
Publicattituderegardingtheuseof prescriptionfire is muchmorefavorablein thewakeof theFloridawildfires
andis being translatedinto changesin policy andstatuesthatfacilitate theuseof fire. Assumingthesechanges
comeabout,we suggestindustryreconsidertheuseof fire in plantationmanagement.Not becauseit isanecessary
silvicultural treatment,butas insuranceagainstplantationlossandbecauseits usewill makenearbyresidentsless
likely to hiameindustryforanylossofpropertyfrom-wildfire.
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